Chapter Two

Literature Review



2.1 Introduction

Theobjective of thisreview wasto critically analyse the existing body of literature
relating to quadbike L CE, quadbike use and interventions.

211 Overview

Agricultureis consistently reported by epidemiologists and Government bodiesas a
high risk industry both in New Zedand (Steele, 1994; Clarke, 1995; Marshall,
Clarke, Langley & Cryer, 1996; Barnett, Houghton & Broad, 1996; Feyer,
Williamson, Stout, Driscoll, Usher & Langley, 2001, Horsburgh, Feyer & Langley,
2001; Statistics New Zealand, 2003) and overseas (O’ Neill, 2001; ILO, 2004: De
Roo & Rautianinen, 2000).

Agricultureand horticulture worldwideaccount for around half, at least 170,000, of
the occupational fatalities per year worldwide, and due to under-reportingin farming
it is suspected that mortality rates could actually be 30-100% greater than this. The
ILO (2004) also estimate that at least 2% of the world's GDPislost toinjury and
mortality in agriculturealone. Thisamount isten timesthesumof dl officia
development assistance to industrially developing countries. The sheer scaleof this
suggeststhat it would have been a priority target for research amed at injury
prevention, but that has not been the case. Just 0.4% of the 97,000 entriesin
Ergonomics Abstractsfor example, relate specifically to the Primary Industries
(Moore, Tappin & Parker, 2006a), which provides a very crude comparative
indicator of research activity.

In New Zedland the figuresare similarly poor for the Primary Industries. Only
around 10% of thetotal workforceisofficially in agriculture, horticultureand
forestry, but these sectors account for 44% of the workplacedeaths (Moore et d.,
2006a). A quarter of dl fatal injuriesoccur specificallyin agriculture (Horsburgh et
a., 2001) at arateof 21.2 per 100,000 workers. The USA reports 20.3 degaths per
100,000 each year in agriculture(De Roo & Rautianinen, 2000). The highincidence
internationallyis reported in the literature however as being less skewed towardsthe
poorer countriesthan might be expected. The New Zealand figureis only 0.8 better
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than the 22 per 100,000 reported by Nag & Nag (2004) for farm workersin India- a
country with afar less devel oped occupational Health and Safety infrastructure.
Endemic under-reporting has to be assumed, and the methodsof estimating can only
be tentative, but the fact that the two figuresfor Indiaand NZ are even remotely
closeissurely surprising.

Workersin the primary sector have not enjoyed the gains seen in other industries.
Productivity per hectare and per worker has risen significantly in New Zealand and
elsawhere, but overall human wellbeing on farms worldwidehasimproved far | ess.
Inthe USA, the figuresfor non-fatal cases seen sincethe 1970sin the other "hard'
industries— mining and construction have improved, but agriculture has resisted the
trend (Schenker, 1996). In the UK fatalitiesin agriculture were noted in 1996 as
having remained "' remarkably consistent™ (O’Neill, 2001).

It has been suggested that thismay in part be due to theincreased intensity of
agriculture, wheregreater use of fertilisersand pesticides hasimproved productivity
but also therefore workload and risk. To remain competitive, farms have had to do
more spraying work through the year and harvest a greater tonnage of crops, with
attendant overuse, chemical exposure and fatigue problems (David Caple- IEA
Chair for the Technical Committee on Industrially Devel oping Countries, personal
communication). TheILO (2004) estimatesthere to now be 40,000 deaths a year
from contact with pesticidesalone.

There has been very little peer-reviewedliteraturespecifically on injury and fatalities
in New Zedland Agriculturein thelast ten yearsthat is of direct relevanceto this
research on contemporary quadbike use. The studiesthat were conducted were
predominantly epidemiological with no event-specificinvestigation, and based on
datasevera yearsold, from a period when quadbikes were arelatively new
phenomenon and three-wheeler ATV still commonly used. The overview study of
injury on New Zealand farmsby Marsha 1et al (1996) for example, drew on data
from the period 1986-1991.
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Typica of the conclusionsfrom the epidemiologica studiesconducted during the
1990swerethose by Langley, Clarke, Marshall, Cryer & Alsop (1997), and Langley,
Marshdl, Clarke, Begg & Reader (1995) on off-road vehicleinjuriesand fatalities,
which again analysed 1986-91 data. Better nationa surveillance systemsand "'in-
depth studiesinto specific classesof events”’ werecalledfor. Priority, they suggested
should be given to overturn events, and those involving the elderly, children and
drivers whaose primary occupation was not farming. Horsburghet a. (2001)

reviewed Coroners reportsfrom 1985-94 and similarly recommended closer analysis
of vehicleoperation by older men and rollover eventsinvolving embankmentsand
dopes. Unfortunately the necessary studiesdid not eventuate.

Theliterature search on quadbike L CE produced few references - 200 scholarly
publicationsinternationally, plus 149 popular pressitems (1995-2001) from New
Zealand. Thebulk of peer-reviewed materia originatesfromthe USA in thelate
1980s, the period in which the machinesgained notoriety in that country. Subsequent
evidence of research activity on quadbike-related injuriesand deaths (CPSC, 2005)
has emerged predominantly from the organisation that instigated the 1980s actions
against the manufacturers - the US Consumer Product Safety Commission (CPSC).

Itisrarely possible to identify the four-wheeled quadbikesas adistinct groupin
these papers, as these early North American studiesincluded both three and four
wheded under the category of ATV. The New Zedland literatureof the 1980sand
1990sis smilarly compromised as some potentially useful papersinclude other
vehicletypes (two, threeand four wheeled) under the classification'farmbike'. Some
Canadian and Scandinavian studiesinclude snowmobilesas well as quadbikesin
their studiesof ATV incidents, further complicating positiveidentification of vehicle

type.
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Domesticstudiesin thisareaare especialy limited. No peer-reviewedscholarly
publicationsthat described field investigations of LCE on New Zealand farms were
found. Theonly study (Brown, 1998) that did use farm visitsto collect investigative
material on occupational L CE was conducted relatively early - in 1992 and dthough
it yielded important data, was not submitted to formal peer-review and was aso
reportedly weskened by lack of methodological rigour.

It is apparent though from the literaturethat is available, that the bulk of quadbike
LCE in North Americaoccur in recreational settings, and that theseridersare
relatively young and inexperienced by comparison with New Zedland users of
quadbikeson farms. Assuggested by ACC (2000), there areindeed gapsin the
literatureregarding peer-reviewed studies on the context, nature and scale of
quadbike L CE in New Zedland farming.

212 Review methods

2121 Process

The process used was a composite method devel oped from several on-line sources at:
CochraneLibrary, University of Melbourne, Massey University, University of
Queendand and University of Toronto. The following steps were taken to minimise
bias and make the process as systematic and repeatable as possible: clarification of
study aims, search for all studiesreliably relatingto these study aims, identification
of potential sourcesof bias, assessment of the quality of the studies, sifting of the
studiesto select relevant material and interpretation of results.

2122 Search strategy

The search was designed in conjunction with the specialist librarian at Massey
University Albany. The strategy was also peer-reviewed by Certified New Zedand
Ergonomistsat the Centre for Human Factors and Ergonomics (COHFE). Keywords
were 'ATV', ‘quadbike’, ‘four-wheder', ‘farmbike, ‘farm' and ‘injury’.
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The search comprised (starting with those that yielded the largest volumedf qudity
references)

1
2.
3.

© 0 N 2

Web of Science

Ergonomics Abstracts

On line searches of specific key international advisory sites. Most notably:
Canadian Institutefor Health Information; Health and Safety Executive, UK,
NIOSH, USA: WorkCover [all States/Territories], Austraia)
www.safetylit.org

Personal communication with: researchers, manufacturersand distributors of
quadbikes and accessories, industry bodies, farmerswith professiona
backgroundsor interests, insurersand othersactive thefieldsinternational ly
ACC library (personal visit)

OSH library (personad visit)

Google Scholar

PubMed (National Library of Medicine USA)

10. Medline

11. Newztext (New Zedland and Pacific media)

12. Index New Zealand(New Zea and domestic magazines)
13. Agricola(US National Agricultura Library)

The sequence and emphasis of the search at each of these sources varied for each of

the question aress.



2123 Inclusion - exclusioncriteria

Table 2.1 setsout the main inclusion and exclusion criteria used, but ‘periphera’
studies ad so had to beincluded and critically assessed in detail to seeif elementsof
suitablequality could be gleaned to add to the body of knowledge.

Table 2.1 Generd inclusion and exclusioncriteria

Generally included Generally excluded
Participants | Working population of any Adventure tourists.
ageonfarms. Quadbike racers.
Children playing.
Adult visitors not working on thefarm at thetime.
Publications | Peer-reviewedjournals Studies funded by quadbike manufacturersor
Conferenceproceedings otherswith commercial interest.
Edited books Popular mediareportsunless original source data

Government agency reports verifiable.
Industry Council reports

Recency New Zealand studieswith data | Overseas studieswith data pre-1990.
more recent than 1985.
Overseas studies with data
post-1990.

Types of Epidemiological studies. Studieson three-wheeler ATV.

study Surveys. Commercial surveysand promotional material.
Engineering evaluations. Any study with no description of methodology.
Follow-up investigations.
Casestudies.

2124 Potential sourcesaof bias

Preliminary discussions with industry members reveal ed anumber of sources of
potential systematic bias relevant to the New Zedand quadbike L CE literature. These
included political biasintroduced by government agencies serving their Ministers,
lobby groups such asfarming representative bodies and trade unions.

Commercia biasis present reflecting the varied interestsof growers, buyers and
supplierswithin agriculture as well as the manufacturersand distributors of
quadbikesand accessories. Acquiescencebiasor systematic evasvenessin
interviews was potentially present in surveys conducted by authority figuressuch as
OSH Inspectors.
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Publication biasis a so afactor with the popular and trade press. New Zedand hasa
quadbike fatality on average every two months or dightly less, and adeath isfar
morelikely to be formally investigated for contributing risk factorsand subsequently
reported in the mediaand journals than injury eventsinvolving quadbikeswhich
occur approximately 50 times aweek (based on estimatesreceived from ACC
statisticsstaff in personal correspondenceduring the study reported in Chapter Three
of thisthesis). In recognition of this biasthe andysistreated al media-reported
cases as Serious L CE as defined in Chapter Five,

2125 Siftingfor relevant materia

Theliterature proved to be scant on all of the questions posed. Therewas not,
therefore, the luxury of being ‘inundated with unmanageableamountsof
information' asin healthcarefields (Alderson & Green, 2002) that would alow the
useof very tight exclusion criteriato yield only wholly relevant, high quality studies.

The published materia on the scale and cost of quadbike injurieson New Zealand
farms was limited to ACC publications— which drew on its claims database, OSH
reportsrelated to fatal incidentsinvestigatedby their staff, and academic
epidemiological papers published by researchersfrom Otago University in peer
reviewed journals. Systematic analysis by population, context, recency and
methodol ogy established that none of the peer reviewed sources addressed the
research questionsdirectly. Staff at ACC and OSH responsiblefor this class of
publication assisted in identifying strengthsand weaknessesin the data sets and their
analysiswhich aided interpretation. Substantial gaps and inconsistencies were
identified, and thesefindingsinformed the design of the subsequent epidemiol ogical
study - for example, through more reliable and repestable methods of positively
identifying farm quadbike-rel ated injuriesfrom the database.

Approacheswere made to thelargest provider of privateinsurance cover for work-
related injuries, Farmers Mutual, to gain accessto their databases. Initialy
encouraging, achange of managersresulted in this access being denied after severa
monthsof correspondence.



There wasfound to be no reliableliterature on the current context of quadbike use on
New Zedand farms. The materia discussed in thisreview drawson small extracts
from ahandful of studies, mostly quite dated, which provide someindications and
inferences of use based on thefactua datapresented. A systematic review was
therefore unachievable, which while regrettable, al so underlinesthe originality and
importance of the studiesreported in thisthesis.

A small number of studies wereidentified in the New Zedand farm quadbike L CE
literaturerelating to risk factorsand interventions, but all had methodol ogical
weaknessesand/or significant biases that prohibited systematic eval uativechecks
(Robson, Shannon, Goldenhar & Hale, 2001; De Roo & Rautianinen, 2000) or meta-
analysisof results. To establish relevance and draw conclusionson the actua state
of the body of knowledge, the authors or authoring organisationsof the key sources
were therefore contacted (in New Zealand, Australia, Europe and North America)
personally to discusstherelevanceof their studies directly, and to establish the state
of knowledgeinternationaly.

The studies reported in Chapters Three, Four and Five of thisthesis addressthese
identified gaps in the literature.

29



2.2 Quadbike LCE on New Zealand farms

This section reviewsthe literature on the scale, costs, context, and risk factors of
quadbike L CE on New Zedand farms. Thereislittle published materia on the
context and nature of these events, but some broad indicatorsexist on theincreasing
scale and costs associ ated.

221 Thescaleof theproblemin New Zealand

Theliteraturecontains more materia on the compensated costs associated with
injury followingan incident than it does on any other aspect of quadbike LCE on
New Zedand farms. Accuracy of calculatingdirect costsis reliant however, on
comprehensive and reliable data gathering, captureand analysis, which as discussed
later, cannot be assumed. The scaleof the problemis also grestly influenced by the
indirect costs to the riders affected, most of whom are saf employed and working in
family owned businesses. These substantia costs remain uncalculated. In broad
terms however, it appearsclear that the scale of the burden related to quadbike LCE
on farmsis serious enough to warrant immediate action, and is growing.

In 2000, the Occupationa Safety & Health unit (OSH) of the Department of Labour
identified quadbikes as the most common single factor in traumatic deaths on New
Zealand farms (Wilson 2000). In thefour yearsfrom 1999-2003, there were 23
quadbike-related deaths, in comparison to 22 tractor-rel ated fatalities, and only three
on-farmfatalitiesrelated to large animals (OSH, 2006). No exposuredatais
available however which would enable comparative incidences to be estimated.

Similarly, comparisons with road vehicles providefindingswhich are tentative at
best dueto alack of exposuredata. Asshownin Table 2.2, using estimatesfrom this
research on total rider numbers, onein 29 quad riderswill filean ACC claim for
injurieseach year as opposed to onein 43 car drivers. Quadbike riders therefore
appear to have a higher risk of injury, but less chance of degth as only onein 10,000
riders will die from quad-related incidentsas opposed to one in four thousand car

drivers.



Table 2.2 Comparisonof thereativelikeihood of death or injury from average
quadbike usage and average car use

Quadbikes Cars
Number in use 70,000 1.900.000"
Fatalitiesper year ¥ 4777
ACC injury claims 2,400* 43,813’
Ratio: fatalitiesto vehicles 1: 10,000 1. 3,983
Ratio: ACCinjury claimsto vehicles 1. 29 l: 43

! Asat September 2001 (Slappendd, 2002)

? For the year 1999-2000

? For the year 1998-99

* Estimate based on the findings from this study.
> Mean averagefor the three yearsto July 2002.

Comparativedatais otherwise unavailable on deaths and injurieson farms by various
vehiclesthat would answer the common question - which are actually the most likely
to beinvolvedin injury events? The discontinuation of narrative datain New
Zedand Hedlth Statistics public hospital dischargeinjury datafiles (Langley, 1998)
would alone make this task difficult, but more fundamenta surveillance system
weaknesses al so reportedly exist (Wagstaffe, 2005). The fullness and reliability of
centrally collected data generally in New Zedland has been criticised by Laird (1995)
and more recently by Wagstaffe of the National Occupationa Health and Safety
Advisory Council. He suggeststhat 'up to 80% of work-related deaths are neither
documented nor investigated'. Theseinclude disease cases where the work-
relatednessmay be in dispute though. All ‘unnatural deaths in New Zedand are
required to be referred to a Coroner for areport and so al quad-related cases could
be expected to come under this. However Horsburghet a. (2001) found only 52% of
Coroners reportsfor deathsin agriculture a so contained OSH investigation
findings. Coroners reports do however provide datafrom avariety of sourcesand

hence enough contextua clarity to identify quadbikes.

Injury dataare not availablefrom ACC for thefirst decadeof quadbike use as no
narrative entrieswere made in the database, and so quadbikescannot be identified
using a keyword search. The coding categoriesare too grossto isolatesuch casesin
any other way. Fatalitiesprovide some indication of theincreasing scale of the

problem.
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Inthe 12 year period to 1989 atotal of 12 fatalitieswas recordedin the
hospitalisation data but these werefor all two, three and four whedled motorcycle
incidentson farms combined (Langley et a., 1995). Drawing on datafrom 1978 to
1987 the researchers were ableto positively identify only 29 quadbikes and 81 three-
whedlers, but 660 ‘farmbikes. They rightly concluded thereto be 'an urgent need to
accurately determine the contribution of ATVs to motorcyclecrashes on farms.
Langley Marshall, Begg and Reeder (1995a) in their study of non-traffic motorcycle
crashes 1980-1989 (not just on farms) just 0.8% were positively identified as
quadbikes. In 77% of casesthe machinetype was unspecifiedor just given as
farmbike. A weaknessof an epidemiological approachin isolation demonstrated
by thesetwo examplesisthat an otherwise rich data source can flounder through lack
of basic contextual data. Accurateidentification of the machinetypeis clearly
critical for drawing conclusionsthat may assist intervention design where conceptual
operating differencesexist, as with two, threeand four wheded bikes. In the 1980s
when the data used by Langley et d. was being collected, the significance of thiswas
presumably not recognised.

According to Horsburgh et a. (2001) there werefour quadbike fatalities (plustwo
from three-wheelers) positively identified from Coroners reports between 1985 and
1994 - roughly one a year. Theincidenceincreased beyond thisdate with 28 people
dying while using quadbikes on New Zealand farms during the 1990s and the annual
incidencetrending up. Since 1997 the pattern has been consistent, with on average
six to seven fataitiesannually in New Zealand related to agricultural quadbike use
(OSH, 2006).

2211 Contradictionsin perceptions and acceptance of risk

Although clearly a source of major losses, the perceived hazardousnessof these new
devicesrelativeto other riskson farms may have been overstated at timesin
comparison to more long-standing risks possibly seen aslessavoidable. In their
overview of injury on New Zedland farms, Marshal 1et d. (1996), noted that between
1986-1991 tractors and horses were still the major sourcesof deaths, hospitalisations



and compensatedinjury. Even sheep-relatedinjury costsfor ACC a thistimewere
20% greater than thosefor quadbike incidents. As Table 2.3 shows, more peopleon
New Zedand farmsin this period werekilled or injured by horses than quadbikes,
but these cases received | ess press and researcher attention — perhaps dueto along-

standing fatalistic acceptance of animasasinjury agentson farms.

Table2.3 Incident outcomesby injury vehicle 1986-1991 (derived from datain
Mashdlet d., 1996)

Deaths % Hospitdisations% Injury %
Horses 84 20.7 83
Tractors 182 6.5 3.0
Quadbikes 5.8 15,7 6.4
Other 67.6 571 82.3
Total 100 100 100

There has been strong support in New Zedand for theimposition of age restrictions
for quadbike use. Y et the suggestion that an age restriction should also be
contemplated for horseriding — based on theinjury data— was considered laughable.
The consensus view wasthat horses represent arisk that should be wholly managed
by parentsor caregivers, the rationale being that if legidation excluded children until
they were 16, they would quite possibly be getting their first taste of a potentialy
dangerousanimal with far less adult control than they would if they started a a
younger age. Those on the AHSC against having any enforced age restriction argued
that you should introduce your children to any farm machinery as you would to
horses— under close supervision, with safety paramount, with well maintained gesr,
in atightly controlled environment and at whatever age they demonstratethe
maturity and physica capability to handleit. They conceded however that a
powerful automatic quadbike with the keysleft in was easier to catch and mount than
a 17 hand hunter loosein a paddock.

A smilarly interesting pattern of selective fatalism has emerged in adventuretourism
in New Zedand (Bentley, Page & Laird, 2001; Bentley, Page & Walker, 2004)
where callsfor tighter controls on quadbike use are more common than for other
activities. Horseriding has more than twice as many injury incidentsper million
hours of participation (759) than mountain biking (304), and quadbikesand skiing
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areroughly equal third behind these. However, these other incident typeswarrant
little mediaattention in comparison to the quadbike cases.

222 Costs
In recent years the costs of new claimsfor injuries has risen markedly, and the costs
of ongoing clamseven more so, asshownin Table 24

Table24 Tota ATV-reatedentitlement claimsby year. Source: ACC industry
presentation 2004.

New Ongoing*

Number of Codt of claims Number of Cost of clams
injuryclams  (NZ$millions)  injuryclams  (NZ$ millions)

2000/01** 713 v 6 .09
2001102 828 1.10 117 A7
2002103 930 171 173 113
200314 1166 1.79 189 1.84
Tota 3637 el 479 3.54

" Ongoing claimantsare those who continue to receive payment after also being
paidin aprevious year.

** Figuresfor the2000-2001 year were affected by a government regulatory change
(sincereversed) that allowed employersto seek insurance from private firms as well
as ACC.

Theaverage cost per claim of both new and ongoing claimshasincreased in recent
yearsasshown in Figure 2.1, reflecting not only higher medica and pay-related costs
but aso, ACC suggest, an increasein average severity. Interestingly, thisis counter
to the trend in the USA where recent a study (Axelband, Stromski, McQuay &
Heller, 2006) hasfound no such increasein severity of injury from quadbike
incidents. New claimsaveraged $1,090in 2000/01, $1,840 in 2002/03 and $1,530
for 2003104. Ongoing claims over the same time more than doubled in three years;
from $4,050in 2001102, to $6,520in 2002103 and up to $9,760in 200314.



New and Ongoing ATV-related Claims

1400 $2,000,000
1200
1000 __ - $1,500,000
800 | s

: + $1,000,000
600
400 $500,000

0 — $0

2000/01 2001/02 2002/03 2003/04

New Claims Ongoing Claims
‘—&— New Claim Costs —&— Ongoing Claim Costs

Figure 2.1 Total numbersand costsin NZ$ of new and ongoing ACC claims

Further study is needed to investigate whether the actual severity of injuriesis
increasing, for example due to heavier machinesresulting in more seriousacute
damageand/or more entrapment under the vehicle. Theincreasing burden of ongoing
clamsin New Zeaand may be reflecting the older rider population that we have here
in comparisonto North America. Older riders may have: reduced ability to extricate
themselvesafter rollovers, higher averageincome replacement costs, higher
susceptibility to acute muscul oskel etal injury and slower recovery times.
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223 Context

An understanding of the context of use on farms experiencing LCE isacritical
componentin the seriesof studies presented in thisthes's, asto datelittle has been
formally established on how these vehicles, designed for other purposes, are actualy
used in New Zedland. To accurately interpret epidemiologica and investigative
findingsand devel op effectiveinterventionsthat do not smply replace one problem

with another, the wider context and purposesof quadbike users must beclear.

In 2001 it was estimated that there were around 70,000 quadbikesin usein New
Zedand, and afurther 7,000 new machines sold each year (New Zedand Motorcycle
Digtributors Association [NZMDA], 2001). The country has roughly 80,000 farms
in total, indicating ahighlevel of uptake. However, neither the number of farms
using quadbikes nor the total number of individual riderswas estimated in the
literature reviewed. Asaresult, exposure hours per rider could not be estimated.

Quadbikes haveto alarge degree replaced light tractors on many farms, as these
cheaper, lighter machines become more powerful and equipped for awider range
tasks (Brown, 1998). Trade estimates suggest 5000-6000 machines are now sold
annually in New Zealand, with alife expectancy of approximately seven years, based
on trade-in data collected by the NZMDA from dealerships around the country. The
new quadbike market is worth between $75 million and $95 million a year
(NZMDA, 2001).

The study by Brown (1998) in 1992 was the only New Zealand study found in the
search that provided contextud datalinked to specific LCE. It providesavaluable
description of somedf the characteristicsof three and four-wheel ATV usein
Southland a that time. The study would have been further strengthened by
collection and analysismethodsthat linked the richness of the available contextua
datainto theincident investigations.

95% (225) of the 236 farms surveyed used ATV, at an averageof 1.5 machines per
farm. All came with towbar fitted as standard and Brown reportsthat "thereis
almost universal expectation that ATVs will be used to tow at least atrailer ... [and]



... Slage wagons, fertiliser spreaders and other loads up to 1000kg are occasionally
towed". One tonne would have been roughly threeor four timesthe weight of the
quadbike at that time as machinesover 350-400cc were not being produced. He
concludesthat in Southland the predominant use of ATV at thistimewasasalight
tractor.

2231 Thejoint Federated Farmers/ OSH study

Four yearslater, thejoint Federated Farmers/ OSH (1998) survey of 377 New
Zedand farms (discussed in detail below) collected datafrom the ownersor
managersof farms where quadbikes were used, but no description of the
methodol ogiesused was provided in thefinal report which makesitimpossibleto
confidently gauge the strengths and weaknessesof the research.

Anecdota evidence however suggestscertain biases. Wheninterviewedin 2002, one
of the team (Ward, 2002) noted that the sampling had been heavily skewed; 377
usablereturns were collected from 600 forms sent out, but the postings, he advised,
were mostly to individual s personally known to the survey organisers as ' people who
would have somethingto say". If true, then the sampleinvited to take part would
have not been representative of the membershipas awhole.

It isasoimportant to note that the organisation does not represent the whole farming
sector.  Approximately 17,000 of the 80,000 New Zealand farmsare currently
members of Federated Farmers, and traditionally it isthelarger farms that chooseto
join - according to personal communicationswith both Federated Farmersofficers
and journdistsin thetrade press. Smaller lifestyleblock holders, part-timefarmers
and small speciaised niche operations are apparently under-represented.

The motivationsfor the establishment of the body were political

(http://mwww fedfarm.org.nz/history.htrnl), seeking in part to balancethe growing
influencedf the trade union movement by astronger rural lobby. A strong politica
lobbying role remains, which was taken into account when reviewing their study.
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Ward aso noted that inconsi stencies between regiond officesin survey
administration resulted in difficultiesin merging data nationwide, "' some inspectors
decided they had better ideas about what questions to ask, and so asked different
ones".

Thelack of rigour isfrustrating, asit islikely that some of thefindingsfrom this
study are probably accurate and usefully generaisable. But the apparent
shortcomingsin methodology serioudly limitit's usefulness. For example, on the
question of quadbike daily usage (averageof 11 hours per rider), thefindingstally
precisely with thefigure reported in Chapter 4 of thisthesis. By contrast, only 39%
of respondentsknew of anincident involving quadbikes, which comparesto the
earlier findingsof Brown (1998) in Southland where riders admitted to having had
on averagetwo each. Theresponseswere also collected by OSH inspectors who
stood at the farm door with their survey forms; amethod of administration that could
be expected to lead to conservative reporting from small businesses.

Political bias wasto be expected in the Federated Farmers & OSH (1998) study asit
was not in theinterestsof the farm-owningcommunity to present a picture that might
encouragefurther regulatory controlson their operations. The 1998 study therefore
providesa useful position statement by the main farming lobby group of 1995-6 on
how farm usage of quadbikescould be viewed, and what it would like to see done
nationaly to control futurelosses. Indicatorsof such biascan be seenin the
semantics. For example, 92.5% stated that they carried passengers. The choicedf
theword 'stated' - in favour of 'admitted’ - isinteresting. Thelatter infers some
wrong-doing, the former assertsthat the carryingof passengers, animasand large
loadsisafact of lifeto be taken into account in further discussionson risk
managemen.

Thefindingsthat are presented on the induction training of employeesaso provide
clues on respondent profiling. The question ‘what information (on quadbike USE)
have you provided your employees makesit clear that the study is actualy amed at



the farm ownersand managers, not dl quadbike riders as apopulation. Employee
corroboration of the responsesis not sought. The usersvoiceis not sought explicitly.
Findingson context of usethat are most likely to be robust and useful relate to the
factua questionswhere therewould be no cause for politically cautious answers.

For example: quadbike make, age, engine size and engineering improvements
desired. OF noteisthat the heaviest machinesin usein the 1995-6 study were 450cc.
In 2006, the largest machines were up to 700cc, potentially reducingeasedof handling
by the physically weaker riders and increasing the proportion of riderswho would
not be ableto push the machineoff if trapped under it after arollover.

No datawere directly collected by the Federated Farmersand OSH survey on the
tasksthat the quadbikes were being used for, or their suitability for those
applications. Suggestions were recorded though regarding potentia interventionsto
improve performanceand safety, which give some indirect indication of tasks being
undertaken and the inherent system weaknesses. For example, the use of bafflesin
spray liquid tanks to reduce de-stabilising surge when cornering or tippingis
commonly requested.

2232 The media

The search of the popular media generated indications on the importance of
quadbikeson modern farming systemsand their impact on rural employment. Inan
Otago Daily News (16™ May, 2002) piece entitled ATVs RevolutionisedOur On-farm
Transport, the Manager of an 8500 acre coastal South Idand sheep and cattle station
commentsthat "'thirty years ago (the farm) had four to five shepherdsand aquarter

of the stock it has now. Now we have one man doing that work with three or four
extraarriving for abig job™.

Theimpact of thisextends beyond thefarm. He notesthat "*less peoplelivein the
country now becauseof the way they [quadbikes| have enabled farm ownersto
double production with only haf the staff. We'd belost without them. Wed haveto
reassessour wholeoperation.”
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2233 Industry data

Thereis arepresentative body for the importers, distributorsand dealersof quadbikes
in New Zedand — the Motorcycle DistributorsAssociation, which includes al the
major brands, Honda, Suzuki, Kawasaki, Yamaha, and Bombardier. The Chair,
Cooper-Smith (2004) reported that “Honda sellsmore ATV to farmers per capitain
New Zealand than in any other country in the world,” and that this pattern is truefor
the other brandsto a greater or lesser degree. He dtated that their salesto
occupationa users were 92% in New Zealand and 70%in Austrdia. Accordingto
Bill Grise, Head of Suzuki New Zealand, there was a significant occupational market
in UK (84%)and somewhat lessin numbersthan Austraia, but exact figureswere
not available. However, " farm use of quads, aswe know it, is uniqueto New
Zedand".

Reliability of thisinformation cannot be easily checked, and no independent studies
conducted using industry data sourceswerefound. However, during the data
collection for the context study reported in Chapter three, no possible motivationsfor
the NZMDA to be deliberately misrepresenting the situation were suggested. The
only reason for buyers when returning their warranty cardsto the dealersto be

fal sely stating predominantly occupational use - when they actually bought it for
recreation - would appear to be tax advantages. Claiming personal toys as business
expensesis not uniqueto New Zealand though, and so is unlikely to be responsible
for the marked difference.



224 L CE risk factorsand their interactions

Quadbikeshave prompted concern within rural communitiessince their releasein the
1980sbut very few studies on their safety have been conductedin New Zealand.
Most of thedatathat isavailableis now too dated, of questionablequality, too
regiona or too politically skewed towardsthe views of employersto be usefully
generalisedto the occupational farm rider population asawhole. There has not been
a sustained research contribution to support intervention work. The most recent
effort, by an individual OSH staff engineer — to compile acentralised quadbike L CE
Investigation database - failed through alack of commitment and support at both
local and national level.

The earliest published study in New Zealand was by OSH (Brown, 1998) which
reported on a study in Southland in 1992 conducted as a follow-up to an unpublished
Massey University student assignment by the author in 1990. Thework cameat a
timeof high public awarenessof ATV incidentsin Southland as evidenced through
lettersto the mediaand medical press by local figuresincluding Dr Peter Snow, an
Invercargill family GP (Snow, 1987).

2241 The Southland OSH study

Some 236 survey formswere administered by six inspectorson farmsin separate
allocated sectionsof Southland. They reported 100% cooperation with their survey.
The sampling was reported to be randomised, but subsequent commentsvia personal
communicationwith OSH staff (Ward, 2002), who wasinvolved with the work,
contradict this. His view wasthat theinspectors visited thosefarmswhere afriendly
receptionwaslikely. Arguably, each interviewer/inspector visiting 40 of their
friendsand neighbours (if that iswhat happened) is arepeatable methodol ogy, but it
Isawesk onefor the purposes of measuring characteristicsrelating to therider
population asawholein aregion.

A surprising number of LCE were reported. In all, 58% of the respondents(n=131)

reported having had on average two hazardousincidents while operating an ATV
(threeor four wheseler) - that they could recall in enough detail to includein the
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study. Many operators stated that the number they had experienced where they had
escaped seriousinjury were too numerous to count. Of the 197 incidents wherefull
detailscould be recalled by the subjects, 42%resulted in personal injury, and haf of
these were serious enough to be classed as Requiring Notificationto OSH. In two
casesthe operator wastoo badly hurt to return to farming, and in one case was off-
work for over ayear.

Brown notes quadbike userswereloath to take the time to recount incidents that had
not resulted in injury asthey saw little potentia benefit. The actual incidenceof loss
of control eventsat thistime in Southland was therefore higher than indicated by
these study findings. The author suggests that without any meansof cross-checking
medical or ACC records, the severity was probably similarly understated, due to

stoicismin the farming community.

Event types most commonly leading to injury werereported by Brown to be
rollovers, often preceded by jack-knifing of thetrailer being towed, and the subjects
were asked to assess behavioura, design and environmenta factorsin the events.
The subjects experienced some difficulty in this, apparently, and as aresult the
researchers prepared lists of single word descriptors of typical factorsfrom which
subjects would choose the most relevant to describethe event. It unclear whether or
not subjects could offer descriptors not included on thelists.

The results are therefore descriptions built on combinationsof singlefactors. For
example one event was described as. 'dope, ‘configuration’, 'procedure used,
‘urgency’. Whilevauablein afield where previousy therewasno dataa all, the
method failed to capturemuch of thefull contextual richnessthat was available given
theface-to-face natureof the study. Importantly therefore, interactions between risk
factors were not considered, and organi sational factorssuch as the reasonsfor the
urgency were left unexplored.



Further limitationsof the Brown (1998) study, that may or may not exist, areinter-
researcher reliability problems; no description of thetraining for theinterviewing
methods is offered in the report.

The discussion by Brown included a number of clear areasfor intervention efforts,
including post-event system weaknesses. Therewasadday of six years between the
study and publication however which may partialy explain why the
recommendationsmadein this study appear to have been largely ignored. Southland
is also not representative of the country as a whole with regard to climate, farming
mix or quadbike modification habits. It Sits at the southernmost tip of the South
Idand, exposed to cold conditionscoming up from the Antarctic, which influences
the design and usage patternsof agricultura vehiclessubstantialy. Thefindings
might therefore have been seen astoo region-specific.

2242 Federated Farmersand OSH survey 1998

Also published in 1998 was a report containing the results of ajoint survey by OSH
and Federated Farmersof New Zedland of 377 farms nationwide. Thiswas
conducted to " gether the opinionsof farmerson the safe use of All Terrain
Vehicles'.

No details of the methodol ogiesfor either collection or analysis were provided in the
report which was subject to criticisminternally within OSH (see 2.4) on various
groundsincluding political biasin the sampling — asdiscussed earlier (2.2.3.1). 147
respondentswere aware of accidentsand gave detailsdf theevents”, but the
integrated nature of incidentsand risk factorsare not explored. The presentation
styleis more akin to a pressrelease, with little opportunity for the reader to assessthe
original data.

Themain valued the report thereforeis not as an anaysisof quadbike L CE risk
factors but instead asarecord of how the ownersof thelarger farmsin New Zealand
in 1995-96 wanted the risksto be percelved and, indirectly, the risk management
planscongtructed. For example, the greatest risks when operating an ATV were seen
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to be the operator's lack of knowledge, skill, awareness, and training —plus poor
attitude. Thereport stated that the three most common interventionsidentified by the
respondentsto reduce accidents were: reducing speed and riding to the conditions,
individual sdevel oping knowledge and experience through training and skills
courses, and thefitting of [tertiary] devices- roll bars or safety frames. Of noteis
that thefirst two place the onuson the riders to modify behaviour, and the third does
not in fact reduceincidence of LCE a al, but instead limitsthe costsincurred when
they do occur.

2243 Child passengers

A high proportion of published research on quadbike injuriesand fatalitiesin the last
decaderelatesto children asindependent riders (Goldcamp, Myers, Hendricks,
Layne & Helmkamp, 2006; Shults, Wiles, Vajani & Helmkamp, 2005), and the
mechanisms by which they becomeinjured (Graham, Dick, Parnell & Aitken, 2006).
No research at all, however, has been published specifically on the potentia role of
child passengers as contributory factorsin occupationa quadbike L CE on farms.
The machineis designed for activeriding, and thelong seet is provided to dlow the
user to weight shift in ascent and descent — not to dlow spacefor a pillion (Cooper-
Smith, 2004). There are however indications of the extent to which carrying young
children when going about daily tasksis normalised as apracticein New Zedland.

In anorthern region of New Zedland in 2002, acharity (Plunket, 2002) that |eased
child car seatsto the community was approached by farmers requesting old seatsthat
they could bolt onto their quadbikes to keep the toddlersand infantssafer. The
practiceof attaching these seats had reportedly been recommended by thelocal
FarmSafe trainer, presumably in recognition of the fact that carrying such young
children was widdly accepted, and that this measurewould a least reduce risk.

Encouragingly, someinterestin the social context of quadbike LCE is now being
shownin New Zealand. Basham, Nicholls and Campbell (2006), in their study
specifically on child deathsand injuriesinvolving quadbikeson New Zedland farms,
concluded that the difficultiesof obtaining adequatechild careinrural areasisa



primary factor in the high toll of injuriesto the young. Changesin rural communities
have resulted in more householdswhere both parents work, and Basham et al.,
suggest that during the school holidaysespecially, children are taken out on the bikes
with the adultsduring working hoursfor lack of an alternative. Thereisno
discussion though regarding how the presence of the child may have influenced the

eventsleading to the L CE, or its outcome.

2244 Department of Labour (OSH) Accident Investigation Reports

OSH in New Zedlandinvestigatesd| fatalities,and, in theory, all serious harm cases
reported to them. However, the system appearsbetter designed to meet the
immediate needs of local coroners and OSH ingpectorsin their dealingswith
individual employers, than to build a nationwide understanding of quadbike L CE on

farms.

For example, theinvestigationsinto quadbike L CE are not compiled by OSH at any
central point for analysis, instead remaininginfilesin thelocal offices. Only brief
narrative entriesthat identify thefatalitiesby mechanismarelogged nationaly. In
addition, theinvestigation methods used by theinspectorsin the various partsof the
country are not standardised, and attempts to introduce more rigour across the
regionsin the 1990s were unsuccessful according to the OSH spokespersonfor
agriculturein 2002 (Ward, 2002).

In 2000 an Auckland OSH inspector, Weng Low, devel oped astudy to conduct
engineering testson rollover protective structures (ROPS) to follow up those
conducted by University of Aucklandin 1998 (Barbour, 1998). Aspart of the study
preparation, Low attempted to describe the nature of serious quadbike incidentsby
sending out to inspectors an improved style of investigation sheet 'Essential Datafor
ATV Accident Investigation Report'. Histwo-page survey form comprised: basic
detailsof therider and mechanicsof the event, the balance being questionson the
machinery (most notably therollover protective structures [ROPS]) and the physical
condition of the equipment after the event.
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Thefree narrative sectionfor Summary of Event provided spacefor only 10-20
handwritten words and as aresult littlecontextual datacould be gained. There was
alsoalack of cooperation from inspectors around the regions generadly. Over the 20
month period from Aug 1999 to April 2001, only 19 of the new investigation forms
were returned. Two of these werefatality cases (one was a double - father and
young son), during thelast 12 months of this period other OSH records show seven
fatalitiesaround the country, and so not even magjor investigations documentswere
being sent on to the research coordinator (Low). Effortsto coordinatenational data
compilation on quadbike L CE ceased at that point. The study did not continue and
no analysisof the set of reports that had been filed was conducted by Low.

The 18 L CE scenariosin the reports made availableby Low were anaysed as a set.
Of the 18:
e 17 took placein dry weather
¢ Surface conditionswere predominantly hard, but in some casesdlick from
clover grassor rain
e All but oneinvolved arollover of some description with the machinecoming
off itswheelbase and throwing the rider
o 25% of subjectswerefemae
e Fourriderswereover the age of 40 and four under 20 (one unknown)
Anaysisby scenario characteristicsisshownin Table 2.5. Of interest hereisthat the
most common event type involvestherider straying off lineor strikingavisible
obstruction, at speed; but the investigation reports do not include any comment on

why the rider may have committed the error.

Table2.5 Andysisaof OSH investigation casesby scenario

Scenario

Lost control after touching lump or edge at speed on a track

Flipped while ascending a track or paddock slope

Rolled while traversing hillside with spraying tank on

Lost control in descent

Reversed over steep bank

Jumped creek (nearly)

Standing up shooting from the seat while moving

| [ = = [N (N | W[ 3

Crushed against handlebars when reversing under a fence top rail




A major weaknessin at least two of thesereportsis theexclusivereliance on data
from third parties. It isclear from thelanguagein these casesthat the event accounts
have been provided to the OSH Inspector entirely by someonewho (presumably)
witnessed theincident instead of, rather than in addition to, explanationsfrom the
rider themselves.

2245 Mediareports
Theaim of thisanalysis wasto assessthe nature of quadbike L CE asreportedin the
New Zeaand popular media.

The method used for this was akeyword/subject searchof ALL FIELDS (quadbikes,
ATV, All-Terain Vehicles, farmbikes) of domestic media sources via Newztext
(newspapers) and Index New Zealand (small magazines) for the periods 1995-2001,
with a subsequent update 2001-2006. The 1995-2001searchby COHFE staff prior to
thefieldwork reported in thisthesisyielded 149 hits. The 2001-2006 search reveaded
2894. Of noteisthat when the expansion in the number of items containedin the
search systemsis taken into account we can see an apparent increase in the media
interest with a higher proportion of storiesincluding material on quadbikes, as shown
in Figure2.1; an indicator of the continued growth in importanceof these machines
intherural New Zealand economy.

In the 1996-2001 cuttings, only eleven articlesrelated to incidents were found, with
17 separate LCE identified. All but threeinvolved rollovers.

The search for 2001-06 was refined by adding keywords (injury, injuries, death,
fatality, rollover, damage) to cull alargevolume of items unrelated to specific
incidents.

Typicd of these are the running public exchanges between farmersand OSH on the
need for regulation. An Otago farmer arguing against controlsreceived thisreply
from Brett Murray of OSH in the Daily News (p8, 28 May, Edition 1, 2005) ""His
comment that victimsof ATV fatalitieskill themselvesthrough 'acts of monumental
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supidity' isnaive at best, despicableat worst and highlightsthe difference between
opinion and informed, considered opinion.™

More recently the tragic desth of eight year old Molly Vanner on a Taranaki farm
while under the supervision of her father has generated much media debate, and
revealed the extent to which the farming community allows children to operate plant
(machinery) designed for adults. The Children's Commissioner concluded that **the
fact that adozen peopletestified in his (thefathers) defence that they (also) allowed
their young childrento drive ATV unaided did not makeit right™ (Kiro. Radio New
Zedand Newswire 10/3/2006: 15:34).

Therefined 2001-06 search yielded 261 items which provided details of 13 specific
incidents (10fatal). Of note perhapsisthat of the 35 quadbike-rel ated deathsin that
period, 25 therefore were effectively unreportedin the popular press.

The most detailed accounts were for the high profilefataities. Inthe Molly Vanner
case, it was reported that divided attention on the part of the supervisor and
acceptanceof the child using the machine proved fatal. Thefollowingis taken from
the New Zedland Herald.



Vanner said he had stepped off the bike to make a cellphonecall toa
concrete company and was thinking about 10 thingsat the time Molly asked
himif she could round up the cows. The bike wasin gear and the little girl,
who had been learning to ride a 50cc bike, 'putted’ off across the paddock.
He saw the weight of the bike pushing the accel erator and started running to
help his daughter who he knew wasin trouble. "And then it rolled and |
thought, pleaselet it be fortunate enough that it actually rolled over the top of
her and, you know, missed her, and then when | got to her shewas just lying
dill."

"| checked for a pulse. | thought | had a pulse, | honestly did and she
vomited and | thought, thisiswhat I've beentrained to do." Then he lifted
back her eyelids. "I've blipped enough bobby calvesand dead calves. I've
seentheir eyesand | just thought, thisisnot right.”

Hisdaughter just wanted to help him, he said.

"1 was thinking about the concrete truck and every other [thing] .We had
about 10 jobs going on at once and | know that'sa patheticexcuseand | was
thinking all these other things, but my bloody safety went out the back door
you know and I'll admit to that.” (New Zedland Herald March 8™, 2006)

Summary descriptions of the 13 separateincidentswhich were reported with
sufficient detail areshownin Table2.6. Ascan be seen, very few preventative
measuresare suggested in the articles; a missed opportunity to reinforcekey
messages such as those set out in the Agricultural Health and Safety Council
Guidelinesfor the Safe Use of ATVs on New Zealand Farms (AHSC, 2002).
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Table26

I ncidentsreported in the New Zedl and media 2001-2006

Incident | Incident description I nterventions

Date suggested

Jan 2002 | 14 year old Taranaki boy killed while helping with milkingon None.
father's farm. Went to move an electric fence on another part of
thefarm and didn't come back. Wasfound pinned 20 minutes
later. |t appeared hiswhedlshad got caught in arut on a bank.

March 38 year old man suffered serioushead injurieswhen hismachine | None.

2002 rolled down a bank. Flown to Wellington hospital where he died.

May 2002 | 16 year old malekilled when gatheringfirewood. Hisquad is Resuscitation
believed to have hit a tree branch or obscured object, flipped and | within seconds
cameto rest on his neck. rather than minutes

was needed.

Oct 2000 | 39year old Man killed when hisquadbike hit thefront of atrain Lockablegates,
on aprivate crossing. Coroner concluded: having hood up may better visibility and
have reduced hearing, overgrown crossing reduced visibility, more holistic
occupational stressand tirednessal so present. approach to safety
It was the second vehicle/train fatality on that farm that year. on privatelevel

Crossings.

March 16 year old male was working alone pulling down old fences None.

2003 using hisquadbike. Wire he had looped around the handlebars
severed histhumb off. Hecollectedit and ran two Klm with it to
get help. Leechesflowninfrom Australiato keep the blood
flowing to stump while thumb re-attached.

May 2002 | 16 year old working on farmlandin the Manawatu provincefound | None.
trapped beneath machine. Dead before emergency services
arrived.

August 14 year old girl on friend's farmin the Waikato, crossingasioping | Don't ride quadsat

2002 paddock with young friend. Stopped at the gate and machine thisage.
started to roll back. She panicked and hit throttle instead of brake.

M achineflipped over on her, crushing her chest. She died.

August 22 year old woman chasing cows that weretrying to get back to Can't think of what
2002 their calveswhen oneturnedin front of her. Can't remember €lse she could have
what happened but suspectsshe swerved and hit brakes, getting done.

thrown off. Head injury.

Nov 2002 | 67 year old man spraying weeds on his Rotorua property rolled his | None.
machine. Herightedit, applied first aid to a seriousleg wound
and headed for home but crashed a second time. He tried toright it
again but died at the scene, possibly fromloss of blood. Theman
wasfound by hiswife.

August Woman died after incident on a publicroad near Invercargill. None.

2003

Oct 2003 | 31 year old man died from head injuriesafter incident on apublic | None.
road near Invercargill.

Oct 2004 | 12 year old Waitara boy found dead under upturned quadbike after | None.
failing to return fromfeeding calves. No indicationsof what
happened.

April 68 year old man helping on mate's farm near Nelson, hit a sheep More prompt

2005 while moving a mob down aroad and tipped over. Found medical attention.

crouchingagainst machineby friend but rode the bike home.
Internal injuriesdiagnosed and helicoptered to hospital. Operated
on but died later.




2.3 The context and nature of quadbike LCE overseas

Thereisawidely held industry belief, with some support (NZMDA, 2001), that
quadbikesare used predominantly for work in New Zealand, and mostly for play in
other countries. Thereareindicationsthat although the North American market is
probably still dominated by recreationa users, there may be increasing occupational
use of quadbikesfor farmingand ranching. If so, thiscould assist if influencing
futuredesignstowardsthose more suited for stockwork purposes. Thereis also some
evidenceof pocketsof use that may bear more resemblanceto the way that they are
used in New Zealand. There appear to be some parallelswith mixed farmingin hill
country areasof Britain and Ireland, and also some partsof Australia. The very high
uptake of machinesin isolated communitiesreported in Alaska suggeststhat there
may be opportunitiesfor sharing of data on community-wideintervention
programmes with countries such as New Zealand where quadbikes have asimilarly
prominentroleinrurd life.

In exploratory meetingswith industry membersit was suggested that therewas a
significant differencein the way quadbikesare used in New Zealand in comparison
to North America. These assumptionswere consistently supported by interviews
with theimporters association (Grise, 2002), and individual companiesat nationa
and regional level. As part of thisliterature review, alimited survey of the types of
quadbikesbeing offered by dealersin New Zealand and the USA was conducted (in
2002- updated in 2006), via the marketing material content to providean unobtrusive
measure of respectivetarget markets.

The websites of the national distributorsfor each of the four major suppliers (Honda,
Suzuki, Kawasaki, and Yamaha) were used in the survey to avoid biasfrom
individual dealershipsin rural and urban areas. In all casesthe manufacturers
categorised the quadbikes as either Sport or Utility models. Side-by-sidemodels
such as the Kawasaki Muleand child-size modelswere omitted from the survey.
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Findingsare shownin Table 2.7. It wasfound that the New Zedand sites offered
more utility than sports modelsand that in all casesthe utility modelswere presented
in both text and photographic settings asfarm vehicles. In all, 40 modds were
offered to New Zedand buyers.

The same manufacturers central websites in the USA showed more models overal
(77) and interestingly a greater number of utility models (49) than sports quadbikes
(28) — asmilar proportionto that of the New Zedland market. Thefurther analysis
of materia content revealed that the approximately two-thirdsof the utility models
on the USA siteswere actually being marketed at trail riders and hunters— not

farmers and ranchers.

Table2.7 Comparisonsof quadbike mode typeslisted in marketing materia

Liged Marketed | Listedformally | Marketing Total

formally as for sports, | asUtility Models | material shows

Sports trail riding o mentions

Models o hunting work

applications

USA 36% (28) 64% (49) 100
New 30% (12) 70% (28) 100
Zesland
USA 83% (64) 17% (13) 100
New 30% (12) 70% (28) 100
Zesland

Interestingly the Y amahasite used afarming scene as the link to the Utility page but
all 15 of themodelswere shownin hunting or trail riding contextsfor the

promotiona pictures; Figure 2.2 is atypical example showing gun stowage and night

camouflage.

GET READY
TO HUNT.

This version of the big-bore
Grizzly gets Advantage Max-4™
High Definition Camouilage,
overfenders, a gun boot mount
. and gun boot and a front
moided cargo box.

Figure 2.2 USA - hunting (Utility) mode



That collisionswith automobileson public roads remains the most common cause of
quadbike fatalitiesin the USA (Ayers& Oldham, 2001) further indicates the low
relativelevel of occupational off-road usein that country.

However, the published literature revealslittle hard dataon actual occupational
usagein the USA - especialy by adults. A recent mgjor study of nonfatal ATV -
related injurieson farms (Goldcampet d., 2006) - that would have been very useful
for comparative purposes, included just young riders, asis the casefor much of the
recent North American literature. In the sole study focussing directly on context of
useby all ages, Rodgers (1999) conducted a telephonesurvey of 500 ridersin al
parts of the USA (except Alaska, Hawaii and the scattered 6% with no telephone
service) for the US Consumer Product Safety Commission. Rodgersfound that half
reported using their machinesat |east some of the timefor farming and ranching
tasks specifically aswell. In total, 73.7% stated that they used their machinesfor
some occupational purposes, an increasefrom 52% recorded during their 1989
survey. Other sources also indicate greater uptake of the machinesfor non-
recreational purposes. The outreach section of Colorado State University for
exampleoffers ATV Safety education resourcesaimed specifically at
farmers/ranchers (Ayers & Oldham, 2001). Thetotal amount of occupational hours
worked on quadbikes was still quite limited though in the Rodgersstudy. Half of
those doing occupational work with the machine used it for less than 30% of their
riding time.

Those riders with the most non recreational usage were older (mean age 36, SE 35,
versus mean age 29.5, SE. 1.4), were more experienced and did lesstotal hourson
their machine.

It isclear though that the population of ridersin both the USA and Canadais still
generally youngin comparisonto New Zealand. Inthe USA 40-50% of quadbike
injuriesand 35% of deathsinvolve children. Rodgers(1999) found 67% of usersin
histelephonesurvey of 500 US ridersto bein the 16-24 age group, and four fifthsto
be under 45 years of age.
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Legare (2002) in hisstudy of Canadian off-road injury events reportsthree quarters
of the quadbike and snowmobile using population (in persona communication he
advisesthat they use the sametrail sthrough the year with one or other machine
depending on snow conditions) to be aged between 20-39. The under-15 age group
comprise 25% of quadbike-linked fatalitiesand morethan athird of theinjuriesin
Canada (Canadian Paediatric Society [CPS], 2004).

North American geography and social settings vary enormously, and it isindicative
of the predominanceof epidemiological studies on quadbike L CE that studiesfrom
these countries do not reflect this diversity more. These quitedifferent contexts of
use arerarely incorporatedin the analysis- and occasionaly not even in thetitle.

For example, the study All terrain vehicle ownership, use and sef reported safety
behaviorsin rural children (Warda, Klassen, Buchan & Zierler, 1998), carried out in
theflat but climatically-extreme Canadian prairie Province of Manitoba

A notable exception that does provide very useful dataon context of useisthe report
from North West of Alaskaon the Nortorn Sound youth ATV project: a broad-based
strategy promoting ATV safety. In northern areas of Canadaand Alaskawith high
snowfall and fewer roads, the uptake of quadbikesis reportedly very high indeed and
thereis more utilitarian usage than is the casein more southerly partsof North
America (Ferguson & Hill, 2005). In avery interesting and the only community-
based study the literature search reveaed, Ferguson found that in one village of 700
predominantly indigenous (Canadas First Nation) people there were 300-400
quadbikes. All ages, and both mae and female used themin the place of more
expensive 4WD carsand trucks or horsesfor getting to school, work, shopsetc.
during those monthswhen conditionspermit. In deep snow only snowmobiles can

cope.

Snowmobilesare widdly used in place of, or in conjunction with, quadbikesin both
Canadaand northern Scandinavia. 1n 2000, Quebec, with apopulation of 7.4 million
had 223,000 quadbikesand also 149,000 snowmobiles(Legare, 2002). Thiscan
confound attemptsto identify quadbike-only datain studieson ATV incidentsas



both are commonly included. Snowmobilesare used occupationally as well for
examplein reindeer herding by Lapps (Pekkarinen, Anttonen & Hassi, 1992).

Recreational ridersin all countriesreporting quadbike injuries appear to be younger
than the New Zealand riding population. The mean age of 462 hospital-treated ATV
ridersin Kuwait was just 17.8 years (Ahmed, Khan, Al-Asfar & Al-Awadi, 2005).

Quadbike usagein Ireland (Moroney, Doyle & Mealy, 2003) and Britain (Jagger,
Vernberg & Jane, 1986; Jagger & Widome, 1988; Crichton, 2006) is reported to
align more closely with that of New Zealand than with North America, but uptake of
the machinesis apparently far lower. The Health and Safety Laboratories(HSL) in
the UK reportedly conducted a study of approximately 50 in-depthfield
investigationsin the late 1990s but thiswork has not been published and has proved
untraceablealthough one case study that may be from this set isavailable
electronically (Health and Safety Executive [HSE], 2001). The 350 word summary
of events, outcomes, findings and lessons |earned appearsto reflect asensibly broad
investigativeapproach and it isa pity that thiswork was not taken further, or
reported morefully, whichever may be the case. The HSL specialist engineer
responsiblefor quadbike issues had no recollection of the work when interviewed by
the researcher at thelaboratoriesin Buxton, UK in 2006.

Research of any sort after theinitial surge of researchinterest in the 1980s has been
minimal, and from countries outside North Americaespecialy. The studiesthat
have been published generally givelittleindication on the context of use or factor
interactionsin common L CE scenarios as they are epiderniol ogically-based and
attempt to formulate intervention strategies based on the very limited dataheld in
formal records- generally fatality investigations. Australiais an exampleof this
(Fragar & Pollock, 2003) approach.

Researchersin Scandinavia(Erikson, 1996; Kartunnen, 2003) and Canada (Simpson

et d., 2004) have produced some interesting papers on underlyingfactorssuch as
stress contributing to farming injuriesand ill-health, but again, thesefindingsare not
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directly linked to quadbike L CE scenarios(Pekkarinen, Anttonen & Mielonen,
1997). Thisissurprising given the established association (Lagarde, Chastang,
Gueguen, Coeuret-Pdllicer, Chiron, & Lafont, 2004) between increased road traffic
accidents and stressful life events such as marital breskdown, hospitalization of
family members, childrenleaving homeand mgjor financial changes. These apply as
much to farmingfamiliesas any other, and so the absence of similar studiesof off-
road vehicle use representsa gap in the body of knowledge.



24 Interventions

e O G aop Wl matcheditervendons.(Wisgmonn & Shappel 2005
Very little has been formally tried in New Zealand to reduce the incidence or severity
of injurieslinked to quadbike L CE, and no evaluation of any of these measureshas
been attempted other than some secondary engineering tests relating to standardsfor
the much-disputed concept of fitting Roll-Over Protective Structures (ROPS). The
difficulty of enforcing interventionsin the farming sector generally has been noted
and the practical advantages highlighted of introducing inherently safer products
instead. In the USA the major initiativewas the Consent Decreeswhich placed
certain restrictions obligations on manufacturersfrom 1987 for ten years. The
Consumer Product Safety Commission (CPSC) who designed the Decreeclaim
substantial successin steering theindustry, but other sourcesare less convinced that
the measures were as effectiveas claimed, and even whether they were the right ones
(Ford & Mazis, 1996). Giventheintensely litigiousenvironment though,
considerablecareis needed in screening the North American literature to establish
potential sourcesof commercial bias. Most of theinterventionsevaluated in North
Americaaddressrisk factors dominant amongst children in their recreational rider

population, and increasingly they are protective measures such asthe use of helmets.

Farm safety initiativesgenerally appear to have been poorly evaluatedin the past.
DeRoo & Rautianinen et al (2000), in their systematic review of farm safety
intervention papers, reported that injury incidence comparisonspre and post-
implementationwere madein only three of the 25 cases (23 from the USA, two from
Scandinavia) that were analysed. Recommended improvementsin study design for
farm safety intervention eval uationsincluded the use of control groups,
randomisation of study subjects and the objective measurement of outcomes.
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24.1 I nterventionsin New Zealand
New Zea and interventions comprise mainly training (ACC, 2001) and safety
awareness measures(ACC, 2001a; ACC, 2001b). Ascan beseenin Table 2.8, there

has been very littleevaluation of theinterventionstried in New Zealand.

Table 28 Interventionsimplemented for machinesused in New Zealandfarming

Date I ntervention Evaluated

introduced

1980s Rall over protective structures(ROPS). | Engineeringintegrity only (Barbour,
OSH, 1998a Unreleased Guidelines. 1998). The mountingswerefound to be
Plenty in use around the country of the most likely weak points
variousdesigns, many DIY. Low (2000) proposal for evaluation - not
Commercial manufacturing ceased funded

around 2000. Reduced demand has been
accreditedin part to the Honda
campaign which used data from their
simulationstudiesto concludethat
ROPS increased risk.

Other factorsinclude engineering
changesto quadbike frames, making
them of lighter gauge steel tubing at the
back and henceharder to safely attach
ROPSto.

Warning stickerson limitationsof No
machines - placed by manufacturers

Training: No

Early 1990s e Privatetraining providersand
Agricultura colleges

e New Zedland Qualification

Late 1990s Authority Unit Standardsx 3

e  FarmSafe Skills- ATV

2004

1990 Publications. OSH and ACC No
newsletters,leafletsand videos

2002 Industrv Guidelines. SafeUseof ATVs | No
on New Zealand Farms: Agricultural
Guidelines

| nterventions proposed but not implemented include: regul ated mai ntenance of
guadbikessimilar to Warrant of Fitness (WOF) checks on cars, new concept vehicles
that provide protected occupant zones and customised load carriage systems,
prosecution of those who allow under-age use, €l ectronic auditory roll-over warning
device, and in-houseskills competency testing methods. In most cases, those
advocating specific interventions supported by datain thiscountry are citingfindings




from US research, for example, Wren (2002) with regard to helmets, and Kahler on a
number of issues (ACC, 2000).

Amongst thesei s the contention by Kahler — an Australian engineer, that the ability
of therider to weight-shiftin order to ride safely is not essential as the manufacturers
and trainersclaim (Kahler, 2000). Better Active Riding throughtraining and rider
information programmes has been offered as an intervention. He citescalculations
by fellow engineer Karnes, L eonard and Johnson (1989) which indicate that 'active
riding' can movethe centre of gravity only four inches - which is not enough to
significantly influence rollover LCE. Thisconclusionisinteresting, but has been
dismissed loudly by both usersand suppliers of quadbikes, with practical
demonstration days offered to prove that in adynamic setting far more control is
possiblethan may be suggested by modelling.

Theimportanceof thisdebate, is that the manufacturer's argument against ROPSis
strongly supported by an acceptanceof the need for activeriding. Therider can't
welight shift while wearing a seat belt restraint, and ROPS have been found to only
provefully effectivewhen used in combination with arestraint that keepstherider
within the protected zone.

It has been suggested in New Zealand and a number of other countries, that the use
of ATVs has been under-regulatedsincethey first appeared. (Langley et ., 1995;
Delisle et d., 1989; Moroney et d., 2003). In New Zealand thereis no legal
requirementto register or gain awarrant of fitnessfor quadbikesused solely on
privateland. An effectiveinterventionfor keeping the worst of poor condition cars
off theroad wasthe moveto makeit illegal to sell aroad vehiclewithout a WOF, but
this does not apply to quadbikes. People of 12 and over can driveatractor in New
Zedandif they are family members— whichis young by international standards
(Langley, 1996). Tractors are defined as weighing at least 0.7 tonne and asd
guadbikesweigh less than the 700kg limit even family members under 12 years of
age can legally ridethem (Land Transport Safety Authority New Zealand [LTSA],
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2000). Thereisno regulatory control on the carryingof passengersof any (species
or) agein New Zealand.

Marshdlet el (1996), suggest that given the nature of farming in New Zealand,
passive measuresthat provideinherently safer designsof quadbike arelikely to be
more successful than interventionsthat require policing such asredtriction of use
through regulation.

2411 I ntervention approaches
The New Zedand literature, however, broadly supported the adoption of system-
wide programme approachesto problemanaysis, intervention design and
implementation. Drawing upon experiencein this country, and in particular the
critical successfactorsin road traffic safety, Slappende includes the following points
in the Nov 2002 draft New Zealand Injury Prevention Strategy (NZIPS, 2002)

" Current evidence suggeststhat injury prevention will work best when it:

e Addressesthe multiplefactorsthat contribute toinjury

e Encouragesenvironmenta and behavioura changes

e Engagesthe peoplewho are most at risk

¢ Involvesaction across sectors (e.g. Police, health, education)

e Issustained and reinforced over time."

Thesefindings are broadly consi stent with the recent published findingsof overseas
researchersin the socia sciences (Nation, 2003; Wandersman & Florin, 2003).
Nation lists nine principles associated with successful prevention programmesin the
areaof negative behavioursof at—risk youth, which encompassvaried delivery and
sensitivity to individual and interpersona needswhile al so operating
comprehensively a acommunity level. The multi-component approach seeking to
modify the overdl context within which the problemscan emerge - not smply to
manipulatetheindividual ‘risk or protective' factorsasWandersmanand Florin refer
to them.



Incorporating community-level intervention methodol ogiesis relevant with regard to
guad bikes as thefindingsreported in Chapter 4 indicatethe extent to which injuries
connected with their use are acommunity-wideissuein our rural areas. They are not
just used by a discrete occupational group of farmers.

As pointed out also by Marshdlet d. (1996), practicesin the agricultural industry
arecostly to control by regulation. Department of Labour inspectors have many
scattered farms to visit, and much of the work takes place away from the main farm
buildingsand out of thesight of any but the most determined of visitors.
Historically, thefarming lobby has also had considerable successin holding on to the
right to control what they do on privateland. NZ Governmentshave shied away
from banning or making mandatory anything that cannot be policed fully on farms,
not least to avoid the political embarrassment that would come from widespread
flouting of an unpopular new legal requirement. For example, bicycle helmetswere
made mandatory; helmetsfor quadbikesused on privateland however are just
strongly recommended. In comparison to more easily policed sectors such as
manufacturing, agreater proportion of interventionsin thisindustry are adopted
voluntarily rather than enforced.

While community-based approaches have general support though, abarrier to their
gaining adequate commitment from funders may be the problem of proving
effectiveness. During the context study the comment was made by a senior
government employeeinvolved in injury prevention that educational messagesand
awarenesscampaigns were easier to securesupport for in New Zealand because the
eval uation methods such as mass phone surveysfor single variableinterventions
asking 'can you completethis phrase usedin the recent televisionads...... > could be
achieved far more easily and cheaply. Her conclusion wasthat until suitable
evaluation methodsexisted, system-wideinjury prevention intervention packagesin
at-risk communitieswould continue to struggle for support. Wiegmann and Shappell
(2003) note that the evauation of system-wideintervention programmescan also be
fundamentally difficult to design. *"Problemsin the securing of meaningful control

61



communities, and with randomisation - arethe norm™. Further work is clearly
needed to address this methodological deficit.

242 I nterventionsfor farm quadbike L CE over seas

There are very few North American studiesthat identify interventions specifically
designed for or evauated specifically in occupational farm settings. A large
proportion of the more recent publications on interventionsare concerned solely with
addressing risksto children using quadbikesfor recreation (Aitken, Graham,
Killingsworth, Mullins, Parnell & Dick, 2004; Keenan & Bratton, 2004). Hencethe
bulk of theliteraturerevealslittle of direct relevanceto the question of what may
reducetheincidenceor severity of quadbike LCE on New Zedand farms,

A major in-depth investigation of 287 incidentswas carried out in 1985 by the US
Consumer Product Safety Commission (CPSC), and was used subsequently in
analysisof potential interventionsby Ayres, Grossand Fowler (1991). However, the
target group appear too dissimilar to the ridersfound on contemporary New Zedand
farmsfor any useful comparisonsto be drawn. Theinterventionswere al amed at
recregtional riders. An indicator of thisisthefact that Ayreswas seriously evaluating
the potential effectivenessaf quadbike mounted flags as preventative devices.
Recreationa riders congregatein groups at undulating sites with good jumps, gulleys
etc and so colliding with each other asthey racerepeatedly over blind ridgesisa
recognised risk that aflag on along aerial may reduce. Brown's work in Southland
suggested that in New Zea and usage was by individuals who generally work in
isolation and at low speeds.

The use of ROPS has been resisted by the manufacturers. One possible reason for
this which has been voiced anecdotally during this research, isthat their acceptance
of ROPS asaviableintervention could be seen as a tacit acknowledgementof a
fundamental design weakness with quadbikes, and open the door tolegal actionforr
the thousands of familiesaffected by ATV -related deaths and seriousinjuriesin the
last 30 years. US$2 million has been spent by manufacturersin defending their



assertion that ROPS are dangerous- according to Honda New Zealand (Cooper-
Smith, 2004).

Evaluations have been conducted using un-hel metedinstrumented dummies (Piziali
1992) in the USA and computer smulationsin both Britain (HSE, 1999) and the
USA (ZdIner & Van Auken, 1998). All of these concluded that ROPS have the
potential to limit necessary rider mobility and also to act as mechanismsof more
seriousinjury in theevent of arollover wheretherider isthrown out of the seat but
not clear of the vehicleand its path entirely. The stedl tubing, it is argued, providesa
greater point load on the body than morerounded blunt vehicle partsthat would
contact otherwise.

The HSE report concedesthat in low speed rolls where therider staysin position
there may be merits asthe ROPS will arrest roll at 90 degrees protecting the vehicle
and occupant from damage. The Zellner study, paid for by Honda, concedes|ess.
Some other vehiclessuch as agricultural tractorsthat are proneto tipping dueto
design, function or context of use (Flynn & Stoffregen, 1995) have been studied
relatively thoroughly in comparison to quadbikes. There has al so been
experimentation with a variety of devicesfor providing, usualy auditory, tipping

warnings.

It has been suggested since theearly days of quadbike use that the slope safety
warning units found to be of benefit with logging vehiclesand ride-on mowersfor
examplecould befitted to quadbikes (Lerner, 1985). Others have commented
however that the quadbike movestoo fast, istoo high above the ground, andison
micro-terraintoo variablefor such a deviceto be of use (Ayres, Bjelgac & Fowler,
1997). No evaluationswerefound in theliteraturethat rel ated specifically to
quadbikes, although there has been work of relevance (Leonard & Karnes, 1996) on
the ability of operatorsto discriminate safe from unsafeslope angles. Leonard &
Karnesfound that rider ability to detect safe angles of work wassignificantly
affected by factorsincluding the presencedf reliablereference points, the sequence
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of presentation (is the dope getting steeper or flatter a each pass), and accurate
judgement of the stability of the equipment involved.

The Consent decreeson ATV are claimed by Rodgers (1993) to have reduced: sales
of these'inherently risky products by 46%, emergency room treated injuriesby
30,000 (7%) and ATV -rdated fatalitiesby 9%. He attributes these reported gainsto:
consumershbeing better informed about the explicit risks, more stringent age controls,
freetraining to all new buyers, the absenceof three-wheelersin the market and the
addressing of some specific safety concerns through the adoption of a voluntary
standard on design. In the absence of acontrol group of ATV users who experienced
all the other changes of this period — but not the decrees, clear attribution of credit
cannot surely be made confidently though.

Personal protective equipment (PPE) has been amgjor focus of interventionsin
North America (Ayres, Fowler, McCarthy and Merala, 1994). Use has been even
more actively encouraged, but adopted to widely varying degrees, throughout North
Americasincethe US decreesof 1998. In Canada however levelsof helmet use as
low as 3% arestill reported in some places (Su, Hui & Shaw, 2006). No study
suggeststheir effectivenesson farms but Rodgers (1998) uses regression analysisto
concludethat helmet use decreases thelikelihood of death by 42% and injury by
64%. However, the case data are taken from a CPSC 1985 study which may well
have involved mostly three-whedlers, and the activity will be mostly, if not totally.
recreationdl.

| nterventionssuggested in the peer-reviewedliteraturein the USA but not
implemented include full body armour for riders (Rios-Reboyras, Grovis, Ramirez,
Zierenberg, Otero & Vilela, 2002), which again indicates predominant recreational
use of the machinesin that country.



2421 | ntervention approaches

Thelessonsto belearned from overseas are more limited than intervention designers
in New Zedand have assumed to date. The dominant category of research now being
published in North Americaare epidemiologica studieson factors influencing
injuriesto children who are assumed to be using quadbikesin arecreationa setting
(Keenan & Bratton, 2004; Aitken et d., 2004; Killingsworth, Tilford, Parker,
Graham, Dick, & Aitken, 2005; Graham, 2006; Gittleman, Pomerantz, Groner &
Smith, 2006). Of more relevanceto New Zedand are methods used in the
comparative studies between regions on the effectiveness of regulation of quadbikes
in workplaces, for the population as whole (Su et al., 2006) or for young peoplein
occupationa roles (Gadomski, Ackerman, Burdick & Jenkins, 2006).

Of moredirectinterest, however, i s the recent work by Ferguson and Hill (2005) in
the remote communitiesof North West Alaskawhere aseriesdf key informant
interviews, focus groups and discussion groups, all within thedistrict, resultedin the
development of a'broad-based toolbox of interventions. Thistoolbox included
recommendationsfor the provison of ahelmet that would be stylish enough to
actually appedl to the potential users.

The specific findingsfrom Ferguson's work arelessrelevant to New Zealand than
the methodology. By moving beyond areliance on epidemiologica dataand
remotely conducted telephone surveysthe researchers were able to build an
understanding of the context of quadbike use and thereby identify both present and
potentia barriersto the uptake of interventions.

Methodsdf influencing changein scattered and independently-spirited small rura
businesses have been studied specifically in the USA during the last century.
Diffusion Theorists have studied the adoption or rejection of innovationsin
agriculturethroughout the 20th century (Tarde, 1903; Rogers, 2005). An important
early study in farming was the 1943 paper The Diffusion of Hybrid Seed Cornin
Two lowa Communitiesin the journal Rural Sociology by Ryan and Gross (1945).
They concluded that **the adoption of innovation depends on some combination of



well-established interpersonal ties and habitual exposure to mass-communication’.
Their paper appears to have been highly influential, and is heavily cited in the
subsequent Diffusion Theory literature.

Rogersin the 1995 4th edition of hisbook Diffusion of Innovations, credits Ryan and
Grosswith havingidentified the five key stagesin the adoption process (awareness,
interest, evaluation, trial and adoption), but notesthat it was not until the 1990s when
researchers conducted more formal measurement of theinterpersonal linksthat it
began to emergejust how influential in adoption the networksbetween farmers can
be. Hesuggeststhat in thelight of these more recent studies“ the diffusion of an
innovation isessentially asocia processthat occurs throughinterpersonal networks.™

Theliteratureon Diffusion Theory and State of Change hasrelevancefor this
research on quadbike L CE on NZ farmsin two ways. Firstly it emphasisesthe
importanceof understanding context prior to investigating individual incidents; the
overdl fatalismof thefarmer for exampleis highly relevant, asthiswill influencethe
type and range of LCE risk factorsidentified. Secondly, iteratively testing the
potentia interventionlist at each visit appearsvaluablein principle, as the responses
from theridersserve not only to refine the intervention design, but also to indicate
the stateof readiness of the industry for such a change, plusinsights into potential
vehiclesof implementation.



25 Discussion

251 Scale

In recent yearsthe costsof new claimsfor injurieshas risen markedly, and the costs
of ongoing claimseven moreso. Thedata used however came solely from ACC and
OSH sources, where accuracy is reliant on comprehensiveand reliabledata
gathering, capture and analysis, which cannot be assumed. Also theindirect costs to
theridersaffected — most of whom are self employed - remain uncal cul ated.
Estimatesof thefull social costsof quadbike L CE are an important areafor further
study.

The analysis conducted during these studi es allowed more confident comparisonsto
be made as the ACC data wereindividually screened case by case, to positively
identify farm quadbike LCE. Theanalysisrevealed that the populationof quadbike
riderson farms en masse have ahigher risk of injury than the New Zealand car driver
population, but less chance of death. Onein 29 riderson farmswill file aquadbike-
related injury clamto ACC in a 12 month period, as opposed to onein every 43 car
driverswho will be hurt in aroad traffic incident. However, onein 10,000 riders on
farms will diefrom quad-relatedincidents per year, as opposed to onein 4,000 car
driverswho arekilled on theroad. Thisunderlinesthelack of intrinsicinjury
protectionfor quadbike riders, and theimpact of vehicle speed oninjury severity.
Carsaregoing faster - thereis 'more initial energy marshalled' as Haddon would
expressit (Table5.2).

252 The context and naturedf LCE in New Zealand

The most significant gapsin knowledgeare concerned with firstly the context of
quadbike use on New Zealand farms, and secondly the detailed nature of the LCE
taking place there.

Itisevident from theliteraturethat per capitausage of quadbikesisvery highin New
Zedand farming by international standards, and that the cost savings brought by
quadbike use on farms have contributed to fundamental changesin the dynamics of
rural communities. Apart from manufacturers salesfigures, thisis also evidenced
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indirectly through the steadily increasing proportion of mediacoverage of quadbike-
related stories.

How exactly the machinesare used, for what, by whom and with what modifications,
remains undocumented. 1ncident-dependent contextual detail has not been collected
in the richnessthat is needed to understand the underlying risk factor interactions
behind quadbike incidents, nor to formulate broad-based L CE minimisation
strategies. The two studiescarried out to datein New Zeaand that might have
provided much needed data of thesekinds have had important weaknesses. These
were methodol ogical and administrative shortcomingsin the case of the now-dated
OSH work in Southland and by systematic bias towards presenting the views of the
farm-owning population in the case of the Federated Farmers/ OSH study in thelate
1990s.

The recent work (Basham et d., 2006) by sociologists at Waikato University makesa
valuable contribution to the debate on underlying community issues, such as
childcare availability, behind quadbike L CE involving children as passengers. Other
social factors warrant Ssimilar macro-level research attention including theimpact on
hedlth and safety of : personal debt levels, staffing reductions, rural population
depletion and the increasingemployment of staff from town with no experience
handling big animals.

ACC and OSH, the government bodies effectively responsiblefor injury prevention,
arein awesk positionto devel op evidenced-based intervention strategies as their
epidemiologica studiesarelimited by the quality of the databasesavailable. The
completenessand reliability of their data have also been criticised recently by the
Nationa Occupationa Health and Safety Advisory Council. NOHSAC Committee
Project Manager Mark Wagstaffe (2005) suggests that 'up to 80% of work-related
deaths are neither documented nor investigated' leaving 'huge gapsin whet is
collected. Asreportingis mandatory for fatality and serious harm cases, the degree
of under-reportingor inaccuratereporting of lesser injuriescan be safely assumed to
be no better.



The OSH investigation reportsfrom the regional officesare potentially a valuable
sourceof dataon quadbike L CE risk factors, but there are presently serious
Inadequaciesin investigation design, varianceof administration and an absenceof
centralised analysis. The 18 detailed investigation reports brought together by Weng
Low of Auckland OSH did however raise someinteresting points after analysis. In
particular, that 17 of thesewere rollovers, and that aimost all took placein dry
weather on predominantly hard surfaces that may have been wet or slick on top.

The mediacollect material directly from the peopleinvolved, but analysis of
interventionsmentioned in the articlesin the 2001-06 newspaper search shows an
absenceof coverage of thelarger issues such as workload pressures, task planning,
machine maintenance, emergency communications, supervision, training and

machine selection. Thisimproved after therelease of the ATV Guidelinesby the
Agricultura Health and Safety Council in 2002, but the key messageshave not been
systematically reinforced by the mediaon such occasions asit had been hoped.

The mediacoverage analysis al so shows an over-representationof the more
sensational cases such asfatalitiesamongst very young people, in comparisonto the
far more common problem of unspectacular but long term debilitating quadbike
injuries amongst ol der riders.

253 The context and natureof L CE overseas

Little data existson usage patterns overseas, and country-widesurveysin places as
geographically and socially diverse asthe USA may be of limited usefulness. It
appearsclear, however, that there are areas of higher occupational quadbike use such
asBritain, Ireland, Australiaand possibly Alaska, where some studies are being
sporadically done, and which may have relevancefor New Zealand. In the countries
conducting mogt of the research though - the USA and Canada, the predominant use
isclearly recreational and their operating circumstancesdiffer accordingly. These
ridersoften ridein groups, at speed, and may stay in one particular area with good
jumps, stream crossingsetc for a period, creating risks of collision with other
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machinesas well as natural objects. They do not operateas New Zedand farmers
do, frequently away from tracks, inisolation, with daily use, at low average speeds
and with big loads and trailed implements. Thisrecreational user groupisalso
younger and less experienced than the occupational usersin their own country.

Ranch and farm usageis reportedly growing in the USA marketsaccordingto CPSC,
and if so, then there may be more market-driven consideration of farming needsin
future quadbike designsin the USA that could be beneficial in New Zealand too.
There may also be more common areasof interest for quadbike L CE researchers.

254 I nterventions

Noned the very few interventions implementedin New Zedland (skills training,
hazard awareness| eaflets, ROPS, industry guidelines) have been formally evaluated
asto their effectivenessin reducing the incidence or severity of injuries.

Attemptsto effect behavioural change through the use of tertiary protective measures
(Laughery & Hammond, 1999) - such as warning stickersthat neither ater the design
nor provide guarding against the hazard - appear from the anecdotd datain the
mediato be ineffectivein the New Zealand context. An example of thisdisregardis
the recent Vanner case. The Suzuki quadbike which the eight year old Molly Vanner
was riding under the guidance of her father when shedied had 12 warning stickerson
it, al still legibleon the new machine, one of which stated that it was only designed
for the operation of those over 16 years of age. Her father was acquitted of

mand aughter charges after an outcry from the rural community stating that this was
norma practice, which clearly waslargely accepted by the court. The conclusion by
Marshd 1et al (1996) that inherent changesto the design of the machinery are
preferableto attemptsat behavioura change, are supported by findings such asthis.
Agricultureis a scattered industry based on private land where unpopular regulations
arevery costly, if possibleat al, to enforce.



However, any changes to design need to include retrofitting of existing machines.
Theinterventions being applied now to thelatest model machinesin the dealerships
will havealong latency period — as has been noted in Australiain the recent work to
get ROPSon all tractors (Franklin, Starka & Fragar, 2006). From their survey the
authorsfrom the Australian Centrefor Agricultural Health and Safety also concluded
that any retro-fitment campai gn needs to ensurethat the appreciation of the need for
the safety itemis created and that barriersto adoption are addressed.



26 Conclusions

Theaimsof thisreview wereto critically analyse the existing body of literature
relating specificaly to quadbike L CE, quadbike use and interventions; and to discuss
established knowledge, gapsin understanding and conflicting evidence. It wasfound
that littlereliable and relevant research data have been published. The most
significant gap in knowledge regards the context of quadbike use on New Zedand
farms, and the detailed nature of the L CE taking place there. Thereis sufficient
evidence on the use of quadbikesin North Americahowever, to concludethat
interventionsdesigned for this population are not transferableto a New Zedland
farming context, but this may change with time.

Conflicting evidencein theliteraturerelating to the New Zedland situation is minor,
but whereit does occur, it appearsto stem from attempting to merge North American
findingsand intervention ideas with New Zedland data. Greater homogeneity has
been assumed than is actually the case. For example US data on head injurieshas
been usad as justification for helmet promotion taking high priority in injury
preventioninitiativeswithout it being referenced as such. Conflict occurs when loca
dataare then added to the debate.

Thereview reveaed that the cost burden of occupational quadbike L CE on New
Zedand farmsis substantial, and that it continuesto grow. |n particular, the average
cost of the more seriousinjuries— ones where ACC continue to pay medical and or
compensation for longer than a year, is greatly outstripping therate of uptakeof the
machines. Thisimpliesan increasein the severity and/or rehabilitation timesfor
these casesin New Zedand. Interestingly, recent work in the USA shows no trend of
increased severity for thoseinjured using quadbikesin that country — further
supporting the assertion that the differencesin quadbike use between the two
populationsare significant.

Thereis very little published literature on the context of use or the specific nature of
occupationa farm quadbike LCE either herein New Zealand or overseasthat is



rigorous, comprehensiveor current enough to guideintervention design for New
Zedandfarms.

The epidemiol ogica studies have been hampered in this country and others by the
difficulty of accurately identifying quadbike incidentsspecificaly in centralised data;
useof theumbrellaterms ATV or Farmbike in narrative confusethe picture. Asa
result thisareaof researchin New Zedand has been under-measured at a nationa
level, and poorly understoodin contextual detail.

Few studies have provided any usable data on risk factorsfor farm quadbike LCE in
New Zealand. None have produced any findingson risk factor interactionsfrom
which interventions might be devel oped that address all relevant aspectsof the
systems.

Detailed, holistic investigations of these off-road LCE have been recommended by a
number of authors. In comparison to road-traffic incidents, off-roadinjury events
have received very limited research resources. Some prioritiesfor further research
have been identified based on thisreview.

A moredetailed understanding of the contemporary New Zedland rider population

and their activitiesis needed in the variousregions. Researchexploring the

rel ationships between occupationa quadbike L CE and underlying risk factorssuch
as stress, debt and family support in rural communities appearsto be warranted too.
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